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(54) MANUFACTURE OF ELECTRON EMITTING ELEMENT 

(57)Abstract: 

PURPOSE: To provide a method in which mask aligning process is 
omitted as much as possible so that an electron emitting element can be 
easily manufactured. 

CONSTITUTION: An ITO layer 12, a tantalum layer 13b, a tantalum oxide 
layer 13a, and an aluminium cold cathode 17 are formed on a glass base 
11, and a resist is applied to the whole base surface. When back 
exposure is conducted from the base reverse side followed by 
development, only a resist layer 18a near the opaque cold cathode 17 is 
left. After an insulating layer 19 and a gate electrode layer 20 are formed 
on the whole base surface, the resist layer 18a is lifted off, and the 
insulating layer 19 and the gate electrode layer 20 put thereon are 
removed together, whereby an electron emitting element in which the 
gate electrode layer 20 is arranged to surround the cold cathode in the 
center can be provided. 
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(2) 

1 

b. £©IMkli±fc»WittiraU MEWS':* HH© 10 

TifcasHTrogii&m. 

fc*l©aiRim£»2©fcJR*m£'e*oT. 

«>. ^<t>6)Sii2o*«tmt#tt^awTJ»o. « a? 

1 ©&«*m/g±fc:s& 2 ©*jRtmji«9i$u mum 

2 LTXy 2 ©&« 
&fc**R***»J*U MESS 1 ©AJMWM 

S*»*Kfls-r*^tlc«fcO. ISi 1 ©&R»*4&ft:&*5 
*0C»2©*Ji»MMbRft»*U MESfl2©&K# 
^K^S:X>yg 1 >^*T^^i:fC<J;0^2©^«« 50 

BXtttau s«^Bttt»ss»^b, ^©«a#s 
5i a«@ t ? % n t t -r B*f©aieaf 

ffifcffiSJHS^b, ^©t6i»e±C#SB&^b. 

HEi^xhJi©*****. *©Jseric»jasnfc# 



#M¥7-94 0 84 

2 

MMH9(4] J&fitffiiSIBSatSrffi*- 9IB«*lc 
^«ffl*?©IB!tiEr»t*V»T, 

fc*l©*K»»fc»2©fcKtmfcT!*t>T, b*> 
fc, ^ft<£t>»2©fc|«mB*tt*^Tr*0> ss 

i ©&js*m ©mMManTft * * 5 * 2 ^ ©&r# 

«WSU c©m 1 ©&JRtmB±fcS&2 ©ftJRtMl* 

»j*u tiiESg2©&RttftiiK#bTx^>^£JS 

bTJB2©^JiltW*»6a:*«WMi*»JftU» Mf2£ 

1 ©^js«KEn©sas«©aM^*«t^wtB^« 
^©^fflgp^sKft-r-s^tictD, mi©^«**^K 

flai* ±0W 2 ©^tffiKftJR&KftU MEM 2 © 

«BII3CftffV». iHBW>;*l»JB©35©*3WS:fc* 
UT**3ea5*»U WR£«EIMWi***l'. £© 

*©±#K#*anfcftii£a:'bc»su mmm 
mm tt\ mmm tr * c t s»« tr **f #ffl#?© 

[it#»5] gJ^i~4©V5Tnd^re*©*j*»* 

m#K6] a*^i~4©vi-rn^icE«©*fttc 
feViT, «fiiRnc^-r*xy?>^xe«#ini 

b, *6igtB©»ISII^IflJSK^»8P*^Ta«fc'5fcb 
fcCt £#m fcT*«TBffi^©«ebEFt6. 

[fg?li©!¥«BI&i&9§] 

[0 0 0 1] 

[*aU©5fUflJ»«] *f8WttS^fta*^©fiifi* 
?*> »K, *fflv>fim*^fc2fcfflv»s*f;Ra#T- 

[0 0 0 2] 

[«e*©sw] ¥»#*p©*&Kffv>, «^w©s'#f 

21©K!MF©ft«jWlt«tB'S;«»"CV»*. V»to«>** 
STM *n*^©B«re*4. ^©HfflT-Y^D*^ 
tt, *^{rt>fcS¥«fr*T©P^T«tonfc¥#*© 
M«ffliPXS«*fiJfflbT, H-3i«±lca»BI*R^* 

msibfet)©^^^. -r^t)^, ^©^?«, ftitttt 
zmmmtmmt*®*.. gia«it«t-3T?wwi*6 
«T^gi$abT^nsi®ffi^t»aa-a:^t)©T* 

3IU««CBiarr*«EES«(irr*Jl2:fcJ:D> # 

ii^6*a4n*« : f©**flBW'*"*wt39«Tr**. 

) [0 0 0 3] JMHWKT-ett. ■ft'l'WRiWiTS 
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(3) 

3 

issns. z.n\zttv, Ksrv-f* M&q> 

#ibTi£g£*#TtA3 = uO^T-TJD^ 
[0 0 0 4] 

*©«g^lMMBkS8B;M&»c&0» axhrt* 
[0 0 0 5] *£Tr*5MI!B:» t«smxjr#b« a? 

[0 0 0 6] 

(l) #B!gl©^W»> ?&ISffit5lffi««i:*tl^ 
Jgj&U *fijBH4X«©TH«W>53te£B8Wt*£ltHBft 50 

sau £«&iaKiBMi£*&u £©te»*-tK:* 
[0007] (2) #ggsg2©&gmi, ttg&stsiara 

±5&»l©£IWmi»2©£JlBmfcTi&r>T, b 
*a<tfe»2«>AIB!»a#H^gM!T*D. 
fg 1 ©£*tm©«fl3*W»9!T?** ± 5 fc 2 o©^R 

j*U !:o»«K±fc»i©4IBM»«**J«U -© 
*l©£MtmJi±fcS2©&JWfflli*»jaSU !§2 
©^JSttftH fc# LTl v ? > ^ £J6 bTfg 2 ©&Jg*J 

fcTscfcickD. ^ i ©&JS****K'(fc;»*«fctf S 2 © a 



&iS¥7-9 4 0 8 4 

*iwf«MHi*»au » 2 ©&flm**&teK£xy 

^>^|^T*££fcJ:Di82©£|ttm;foStt*»R 
H©3*©Wfc«fcl^bTIMBfc**aU 
fefcBSU »««*9ltH«ii-r*«k5R:U&%>©Tf 

[0008] o) *s^3©^ii, Mfts^itt* 
trz:nettfflstt*« : fttffl* : ?©«s#ftfc*'' s 

)8©5-6©B36S8SI»*bT#83ta5*Sb, S«£H 
t>©T*£. 

[0 0 0 9] (4) #BfB4©fg9Itt, »M2:9lffl* 

ut cnsifctfjs it**?- ;RiH*^©ias*ftK:*v» 

n©^tftH± ! &SVMCSft^X>>5 1 >'^tt*'t1"5 

±5ft»i©*jR*mt*2©*«tmtT?Jbo , r, b 
»<b. ^<tt>*2©**«ma#i35R»aT*D, 

$ 1 ©£IMm©*^M3MBT?»* ±3* 2 ^©&M 
SffiftHftU WBft«HHMR±K»l ©*!««»■ 
fMU r©»l©^R»»S±fc^2©^R»»S 
*»«U ^©fcJWWJifcatbTXs^^ftliL 
TSS 2 ©&«#*«> &fc*»****»*U » 1 ©& 
MWS©Sm®^©*fflgB^*5J:tX«ltt«a©SffiSB 

a-sww* z. ttct o, us i ©&**fi«MUM3J:tf 

*Xyf l >^lllS6'r*JltK:J:DJB2©*JitfW*>6ft 

»tt»«©TH«*63e*W«T«»B***ffV>, V 
3?^hB©3-6©«*»«l»3«bT#»36»t»U £ 
«£Bfc*6»g£J&j£U C©«6&S±lc«*BS^ 
b, W5>^ hJi©#»3t«*, ^©±^{C^fi£Snfc& 
«ti:"bfc»*U »*SS9IW«ffifrs<k5fcbfc 
fe©Ta&^>. 

[ooio] (5) #issg 5 ©^bj»> ±^©m 1 ~ss 

4©%W(c*VsT> Mtc. Jtl*BI©^ffifcS»:S«^ 
&fc*R*j§&£-rsxe£#imbfc'b©-e*s. 
[ooii] (6) *sm 6 ©^Hjtt. ±^©n i ~m 
4©*9iK*v>'r, jgic* ^sic^-rsx<>5 i >fx 

i g^#Jnb, WMI©»IMBfcM«BJcaSII****f * 
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5 



(4) 



#M¥7-9 4 0 8 4 

6 



[0012] 



[0 0 15] ccD±5)4«jiSfcofc*?g^^n^ 



*dfcfcj:o. ft&«±fcfla*anfc^B*±3a*« jo [ooiei st, ^oi^iM^otx^? 



*©#HBK:w-cBwrrs. ta i «s©x^ a tnmnm s tott«H«^u-ct>f n« t. 3im 

7 W © 1 H#£fc«W**ifi©*fc»l/. #S&©Hi n<=>©<4«£fc1t-«. *73 5/ D >*tt©«*Trff 5* 

«JB2#»j«snTV»<b. £©SE«|ji2©_hfcte, ftB* v>«IMc.fc3ii^©i*ffl£TOc^5fc©fc«u ftlgffi 

*s 4#w*an. «M4©±£ttgia 3©***ii<-r*a*#**#. *©<fc5&m«nn: 

«« 5 ##jfcanTv»*. £*)■ 2 a, *»« 3 icmff ji#*KB*-c**. u#t>, h i fc«> ^fcttfw x 

Sttl&fSfc©©*©^ ITO, ZnO:Alfti:© © 1 Bs&#tCffiST£«j£fc*tt#7is3nT^* 

S9J*ftK*. Al, Au, W, Mo, Ti, Ta. N XBlZtt. £©<fc5fc«ift#*&«fc*»Rai£n, 

b Crfc£©&S*BS£» 0. 0 2-1. OuLtaUSi *n*n©»BW3©JPH»*ftS«HU»*K-r** 

©#*fc»ia-r*^tKioT«ijjanTv»*. j:©± 50 it*fcf!Wsnfc*lfcwM*tt 3 ©irax^a 

fc»J*Sn&JMM3tt. W, Ta, Mo^OXIA ti?#ftC*t, f^^WBitI/TA50»* 

^RA^&35:Snai«©*ffiT»S. ±fc. fMMHtt. fcfflCftoTLS^. 

Si0 2 AhOiftSfeO. 5-3. 0»mH© C 0 0 1 7] ±.&<D 2 0©EB£©5tS> « 

»*Ki«ia-ar*2:tK«feDfli6nfc«Tr*D, i©n«jfli*««-r*&»©s«a«cr)v»T©'b©Tf 

ffi5tt, Al, Au, W. Mo, Ti. Ta, Nbftf tbZti^ aTCJfi^**»«"ett> -©& 1 ©ffi«&# 

©AJMItfe 0. 0 2-1. 0 jtin«K©V»lCJMt flfftsnsifbC* »2©n«jftt>H»lc«P«*n« 

Lfcfc©Tfc-£>. 5ltB*S5«, »BEffi3©3fei»«K©iS * 2 ©Hftft**ftT*fc»©a«aafc 

3 tSffW*©KSlcffi«-J-*. BU©«M*. ?V»Ttt. **iRI*K:«fflL& r»W©«» : *FK 

«©»sjWfcfcs«*ttffl**T!**. Bja»»«©wtsau fc*«wm« om*^ao 5 
[0 0 14]-*, 2i©«^ttu*?-©±3ErKtt. « 0 6 3) cH*«nxv»*. &£, aTca^**** 

5Mi* ; f-tt>V»5'<#«Jt*« , E«S*l*. £©MtBHCH**n"C (KT. «f 

ff«8OT»«SnTV»*. B*7tt, ITO, ZnO: HtT?»4*©«aft«*lcRWbT*<. 

Alfc2©WMMM*0. 3-1. 0/imgS©»* [00 18] 02(a) ewTJ^fc. HK« 

fc**L&t>©T?*!K ibfc#JB8«, ZnO:Zn^ *9 £©«*«« 9 tt. WWSUCJBlW^ 

©»»»fcJ:D**l OtfmglOiSMLfct)©-? €r#l£«©aje#£&-rt>©T2&D. R««»*UTV» 

t. jjf^^aseeoTBffc^dcsnfc^a**?*: 91*, v»t>*«twn«»*i/T*t). 



[0013] 



4d^DH*. St3i©«»JB4©±«fc3IHitBai5*5 

tt*^ Kta^T : £r^-r^±-e©s*«i , s:ii 1 ©ras^ 



B©aBW«a»«08lc#fcn*. 



50 ^«it^'bofcSI««ffi9t4, Jt&M^K^fi&T^ 
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3. 5fe«SRCD^tcK^-nSi:«VijDXi»ffi«S^^n 



7 



(5) 



#W¥7-9 4 0 8 4 

<? 

[0 0 2 1] <S#«ft*i60<l>£-f. 03l;iT«t5 



5ft&^#£ftT«tt«S9£j£]6£bfc&, -£-©*h& k, mmui&B^w.tvx, ^f^xisi ism 

gtffc$-e-s©T;&£. 02(b) at, ^5LT*H^Befl; u c©±ki, mwtzmmmtvxi toii 2sj£ssi 

Sitfc#«i©8rffi0Ti&5. HfcAy^i^fcilSbfcW T5. £©±5trS«£ig«&<La<vmafcSWT<&3 

#KS6fcl£9 aatj£j££ttT*D. Btfls£gttft^fc a*t*$8B©*»&1Wktfc*. KV>T, ^©±tc, Jg 

«##rt***9biLT»*;ifcK:fc*. #Kf59!# lffl^I»»itl/T^>^H13S, 12 0^1*} 

tt. 5l5LT»JS6*n*rt*«i9b3!«. t&RlftftflNK !|Bfiia:bT7;PSX?AB 1 4£. -etUfnrtlfr* 

*feofc«l«*)g*^-re:t*J,Wf£bfcOTa&So f (fcl©»*fcHbTH«ifit"*) . *Ji©j»*lctt, 

fttoft. K{t*fTofc», fflmv a©*£f$£b, A 20 fc&A.ttX/lyj'tfrfe XSftfftfcftJIWUttV). X 

««S9b&a-rj:5c-rn«, ccrtwwfsb*?* 1 ©$*»»£* 2 ©aswmtt, z.<t>x.5\z9>*fr 

»*tUTfflV»*!lt)re**©"C**. CiUT»)S6 t7;i/5=9AKI8* , b©T?l*&<. *©<fc5ft&#£ 

snfc»»«tt. 5feJ«iJW6iMi;*nT*o, *T©ifc «£-r*&Ji"?fcntf, g©j:3fcii»#:bi*©'b©fe 

£ttfttt. «e*©X-y^>^JC t fc«^tJ;f9 i bmffl y^>^#tt**U ao. *n*n©»ft«H±t>5 

ftfc©T£-5. V>fcJ*fc4Xy?>y*HSS#"rSjMW«**. 

[0019] coisajraiica^TJMMi^wBT '>ft< t"b*2©*i»t«a#»4?FawTf*«). s& 

na. ttmmzm^it&s&ts.mkmm £ jfcta 1 ©*M«f»©»ft*»4awT?»*iMW«**. *i© 

ffl»IMift#»fcff|j6r*Jlt#»T?**J:5fctt*. ft ^Mtf«i:UT©^>3';Ut, »2©£JWffl£LT© 

-»K±fc^»©?&|gffi£J§Mrf5*-&-?&oT 1 &, E a? 7M^At. ©«.*£*>*«, il©«t'5^#S8l 

©*«C#LT-«fc»fc*fT3±3fcTtttf, Bt£* £bTV>*. -rftfr£. ^>^i7*5=«>AfcttS 

-aftil«ai*'btJ&»ll*©»*39^r«KS:*. ^l:5^5x^f>^tt*tLT^I9, mfc?>9)V 

»*SnS*ftR9a©JP*tt, SMfc£fr57n-fe tmit7)VS.~V&t\t J $>UK>m^Zg l t!.Z^y?>!f 

T**tt»ft«Vi, MBfcfcft (*M**«9fcIE©«E jtgg-e&o, ka^^mbwit**. 

ftRUnbft«J6ff5»teErft) £ffl^fcSKfc7n-fcX£ [0 0 2 2] lftV>T, 7)t^X#A»l 4±K7*hV' 

fffctf. Hftl!g9a©JS*tt. ftj£*EE ($l#*«9fc 5>X h*ft#bT*>ft»«fc^^-=>y*ffV». 04 

Biftrt-5*ffi) fcioT«llt5:i«ft«5. -« fciftf ±5fcV3>;*Hil 6ft»j«T*. c©*J6^ 

ic, &5B£ig-fbbTI£*fcllll£)f*j£-r*t. £©Hrt;& tt, H*#©»»8ft»*3tt*#!T?**&©. l^x 

©JfU^i*>i;©M©JP*<fcD ! fe*£<ft5. BWItl 50 M 1 5tt¥«»fcf4n»^->T?**« , » *«!»© 

nSCifcfc*. 02(b) »C*V>T, *>£©iH**ffi9 ^iltfflK 7;V5X?AJB 1 4 CMt5Xyf>^ 

©wftj^at-rwanT^*^ z©ttarc*b&ii*R *ff5. £©**«■?«, 7j^x^ffli7f>^ 

±Dt>*m©«»j8«n*Wfclft39»oT»flSbfc*»T?* * aiflUfc^Klt^ajl MR-ALE) *»4 0*C* 

d, rtn©«^#»rt*rtic«*oTKflsLfcfwa-Tf* nnftiHtu c©«sK«t»K«R^#ft»4. 5#raa 

*. rtS5mffi9b©5fe^g5©^fl:tM#-rs©«, ft JKStfSilifciD, Xy?>yfcfrr>fc. ft*. 

3&|*llCI*ja»3»fcT**. -tET. CC-ptt. [HJjMz ^RtftftSXy^ytttttarrSfc*. 

|*#3»fcfcJ:0»Jfc£ftfc*^9a©**«#*. AfflXy^iWrcttly^areftfctt. E©& 

rt*l«WWfclUPdtl?*c:tC-r* <H2(b) #BB . 47 Jft, 05lc*f«t5t, 7;W5X<>AS1 4©— tf##t 

C©lW«WfclllldOl««»8-S©WSW« 164**81 6 tbTSSCtKftS. £©81=1**816 

t, rt***9b©ft«w^iMi:3n*iitKft*. t»to**«iin«»*i/T*o, sbt^^s 

-*Hfc»P2:bT»4, rt3fiFfi«Mb«J* d = Ofttt** ©a»ttftfcTt>©T!**. *V»T. +8-fc*«5ftfT"D 

5fe^g?*SD) /2@S,»:ft^«fc5ft*frTKfl:Sff^ Wtt Hi 1 5 *»*T*. 

«. -H»csfe«fl:anfcft«** 9 b £#5 £ ij&fC* [0 0 2 3] «V»T, MTlfi bfc$r8LftftBffi©S56;fr8; 

a. ©w*ift**fls:oBfcfT3. c©*ifi<!"iTtt, KftM 

[0020] wett. laufefS^^Sffl »0«»*#*R:ff5J:t*»T**»WMbSt*»V»T 

»ii*j*SSt)Anfc*^^©Siift*iS^©7 p n'tX *ftftffraTV»*. fftto*. *«?«^*StbT. 5% 

BfBnSS#fiabft*^pj£-rs. ft*. &,T©»fS («»%) ©^^IT^t-fA^i&lil/. 

01C*V^T«. 0^©«fi±, §IH5©^feifc^««bT 50 bfcil©*«H»««fK:. +#fc<6*att&»***ft 
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(6) 



&Bl¥7-940 84 



9 



10 



0. 5mA/ cm 2 £V>5S«8&®3n?®toftfTo;fc» 

&&T*/?r£©KJP©^fcK##sft£*-t?ilflsft 
frofc. fcis, £©llffiBtfcK^sm8?S?Sm4. ± 

<. £©tetCfcS*©«8?«j§i£ft^ 

5. fciAtf. S»ej§«fcfflVi«^jSEtUTtt, *© 

flfi. «*©W®i§« (x^P>^Un-jk 

I^T^-fA. SEllT^-^A, 'J >K~* 
•T^^A. U>R:M>'J?A, U>&#U?A> 
SSSI^hD^A, ttft*U9.&. ^H^-hU^A. 
ftU-7Aft<!:©*tt, Htttt. *5V»tti7^A'Jtt«) 

■f<DKt>*)\Z. T)VS.—V1±* 7>T>UX* 

[0 0 2 4] 06»» JJfibfc»ftIiB«^Tl/fct* 
©«J8Sr^-f»iSia-Ca5^= Htt«ffil 6©*ffif46!ft 

fc*D*ftm 6 a (a 1 2 Os ) #»«snT*D, 
1 1 1> fc* >^^S l 3 oSiiMHtfeMsfeStf'* £ t 

lefts. £©&*, * >^;hb 1 3 (D®mmmzmm 

13a (Ta 2 Os ) fcfcD, #»(MW»«* 

1 3 b£UTA* *>*JH11 3fc»JiJ6U 

T*5<©t4, ±S£LfcB§®i!?fl:©XgfC«fcD. I TOO 

1 2#»«ft§tt5©£&Srf5;fc#"ra& ; &. 

3 atftoTV^. rnit 9y$)\'<nWkM (Ta 

2 Os ) #8#tt**TSiV»3tt»fc»BU &©X 

fc»6©BJt"P**. *>^S#«33ft4ft 
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